%405 4 6 W oE T B ¥ i Vol. 40 No.6
2018 £ 12 H CHINA EARTHQUAKE ENGINEERING JOURNAL Dec., 2018

HA T, 05 T 08 R 52 XN B OO ik F ST [T b R TR A4 4, 2018,40(6) : 1356-1361. doi: 10.3969/j.issn. 1000 —
0844.2018.06.1356

HU Yuhang.ZHANG Feng.Research on Personnel Search-and-rescue Method in Earthquake Area Based on Visual Imagery[ ] ].
China Earthquake Engineering Journal,2018,40(6) :1356-1361.doi:10.3969/j.issn.1000 —0844.2018.06.1356

EF M EGNOERAR BT EH5R

WFM L K

(L. AL AR IO 2 B A5 B AR B . Wb AR AE 0670005 2. Wb K45 B R4 58, Wb {7 071002)
HE. FAATESHEEARE ARG ERARNER T X . A RMEFMERBERBEOBHEET T A A
SFRBAR BT AL, ZH B RAOKRAREZEAR GBS Hn, LB E K, 32
R T AR R RA R &k AR ARREREREE X468 B, KRR Ik ek ok
Mene a3 R THARZE, BLEHTILF ERREREERARATEER YL, F5ER R4
BB A e 2T e, SR BUE K A5 4 BOA 4% ik B AR B 4% i B 4% 4 ) R A Kalman 78 0% 3k 3% % A=
Mean shift SR3z fr i, £ R AR AR LB AL R FRE ) LA K KR P RIZFEBEAN BAF, %
IR A RS REARAERAE 85U L, PR R A 08, A R I T et a4 h 23
s, LA BT 3 7 ik AE B AT Z A E A 09 E R A T A,
XeiE: M AR ERX; AR H; BREE; &R REA &
hESEE . TP242 MEARERD A MEHES: 1000—0844(2018)06—1356—06
DOI1:10.3969/j.issn.1000—0844.2018.06.1356

Research on Personnel Search-and-rescue Method in
Earthquake Area Based on Visual Imagery

HU Yuhang', ZHANG Feng®
(1.Department of Information Technology, Hebei Tourism Vocational College , Chengde 067000 , Hebei s China ;
2.College of Mathematics and Information Science, Hebei University s Baoding 071002, Hebei, China)

Abstract: Traditionally, inertial navigation sensor technology, based on signal sensing technolo-
gy, has been used to locate search-and-rescue personnel by combining the distance they have
moved with their angle of direction. This method is easily affected by poor weather conditions and
partial occlusion, and the resulting search-and-rescue efficiency and accuracy are low. In this pa-
per, we propose a new search-and-rescue method based on visual imagery for victims in earth-
quake areas. Initial visual images of the seismic area are collected by image acquisition equipment,
and the wavelet denoising method is used to reduce the noise and improve the discernibility of the
images. Then, after noise reduction, the visual image features of people in the seismic area are
extracted using the color contrast method, and compared with the original image features of the

seismic area, to obtain candidate images of rescuers in the seismic area. According to these candi-
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date images, a Kalman-filter tracking algorithm and a mean-shift tracking algorithm are used to

track search-and-rescue personnel in complicated seismic areas during poor weather conditions and

partial occlusion, respectively. The experimental results show that the recall rate of the proposed

method is above 98.5% , the average accuracy is about 98% , and the average search-and-rescue

time is about 23 s. These results indicate that the proposed method can efficiently and accurately

locate victims for search-and-rescue operations in seismic areas.

Keywords: visual image; seismic area; personnel search and rescue; image features; color con-

trast; tracking algorithm
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Table 2 Comparison between peak signal to noise ratio of different methods
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